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ANSWERS TO ASSIGNED EXERCISES 1-59

1. (d.)
A= %ngy
2.
dreg B = %f
T
p = qd°(F)
B=0
J=0
3.
dregV' = 4
’
A =0
5.

It is always possible to find a gauge in which
V' =0, by using A = fot V(t')dt'. But, in gen-
eral, a gauge cannot be found in which Al = ,
because that would force B = 0.

6.
(b.) The constant of proportionality is 1/3!.
c.

(c)

1
det A = EeijklAimAjnAkpAlqemnpq

10.
(a.) No (the interval is spacelike).
(b.) Yes.

i =T = V2
(c.) No (the interval is spacelike).

(d.) No (the interval is timelike).
(e.) Yes.

cltht —th| = VT

11. A is symmetric, and its independent ele-
ments are

v bm —yBnz 0
ym?+n3 (y—1)ning 0
ymi+ni 0

1

12. The answers are the same.

15.
Nmax = 10.34
Brax = 1 — (2.09 x 1079)
Tiax = 2.84 x 102 m = 29, 900 light yr
At = 1.89 x 10'2 sec = 59, 850 yr
16. (b.)

fraction decaying = 1 — exp (—L/ 705007)

L =~fcr = %CT

(b.)
P =cos(26% — 1) = 73.74°

19. (b.) The dimensions of do are Joules™2.

24.
(a.)
I =2nefycA
(b.) e
1 5 2 mnefoc
wB =00
(c.)
ny = n/vo




FYG,, = -AE . B

E 1L B and |E| > |¢B]

28.
(a.)
sinhn = 0y
mce
(b.)
b= T
1T F

29.
(c.) = does not increase linearly with ¢.

€0 on e Yim(0,0)Yy, (0, 0) 1"
_OV(T):ZZ : (2l+l1)7«l+1

+ :—2 (cos 0 cosd + sinfsinf’ cos(¢ — ¢/))
2

r
+ r_3((% cos?h — %)(% cos? 0 — %)

+ 3sinfsin @’ cos 6 cos 0’ cos (¢ — @)

30 + 3 sin” O sin® ¢’ cos (2(¢ — qﬁ’)))
(c.) z does increase linearly with ¢.
39.

Place charges +1, —4, 46, —4, +1 at z = 2, 1,
0, —1, and —2, respectively.

32.

3
= . Hogoc”t
FE =
(%) = 2 i) — 572

fort > s/c

42.
= 0 otherwise ) £(8,¢) o cos? §sin? @
Si= 2 Hogoc’s
cB(F,t) = —¢ Srl(ct)? — 7372 fort > s/c
= 0 otherwise 43. )
(a.) g22 and g2 —2 do not vanish and have equal
relative weight.
35. (b.) E-type (TM) radiation of types E2; and
(b.) E2_, are emitted with equal relative weight.
2 A
T 2 v — 00 (c)
1672¢y b222
(c.) No. f(8,¢) o sin? (1 — sin® 6 cos? 2¢)
37. vanishes in six directions: 8§ = 0, § = 7, and at
(a.) 0=3%¢=07%7 %)
dak
dregV(r) & —
meoV () T 217)
a.
(b.) T . 27mfc ( 1 )
. Ww="- (= ——
dmegV(7) 2“2 D08 W‘;OS Az/v JI-P
(c.) (b.)
2a’k 9 W’
- _ w =
dregV (T) = =3 (3cos“ 0 —1) ~1=75)



(c.) a QWP with slow axis at 45° with respect to Z,

N = Az 1-p followed by an Z polarizer, followed by a Qwp
N 15} with slow axis at —45°. The Jones matrix for
_ Az this combination is half of that in part (a.).
281+ B) £
Az :
— ﬁ as ﬂ —1 (a)
(d.) So
[A S| _
E=vym.?~ 2—;mec2 S; =S =5,+3Sn
— 1.616 GeV Ss
St + 835 + 83
S1
51. = S, t
(b) The state of polarization is RH (LH) ellip- Ss
tical if Im 5 < 0 (Im 3 > 0). So— VS TSI+ 52
(c.) N 0
0

VTR = ( 5) 0
=—-Imp <_11> + <1Eehgﬁ>
= Imp <1> +<1_Rir;6>

No, this concern would not invalidate the answer
to (b.).

52.
Ipyp=1Ia+1Ip+

Re (ay* 4 80%)

+\/Ial
A TP+ BRI + 107

-(29)

(c.) No, the twisted nematic cell absorbs
polarized light, whereas the rotator rotates
polarized light into & polarized light.

S D

56.

(a.) No, Pedrotti’s Jones matrix completely ab-

sorbs LH circularly polarized light.

(b.) Light passes through a device consisting of
3



